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57] ABSTRACT

There has been found a new process for the preparation of
5,6-dihydro-1,3-oxazines, some of which are known, of the

formula (I)

B (D

in which
A represents substituted phenyl, or represents 1in each case

optionally substituted naphthyl, pyridyl, thienyl or
pyrazolyl, and

B represents hydrogen, alkyl, alkoxyalkyl, alkylthioalkyl,
halogenoalkyl, alkenyl, optionally substituted
cycloalkyl, or in each case optionally substituted
phenyl, phenylalkyl, phenylalkenyl, phenoxyalkyl,
phenylthioalkyl, pyridyl or 2- or 3-pyrrolyl

by reacting amide derivatives of the formula (II)

B R1 (ID)

| /

A—CO—NH—CH—N

\

RZ

with ethylene in the presence of hydrogen chloride gas and
of a catalyst.

The new 5,6-dihydro-1,3-oxazines can be used for combat-
ting animal pests.

1 Claim, No Drawings
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PROCESS FOR PRODUCING §,6-DIHYDRO-
1,3-OXAZINES

This application 1s a 371 of PCT/EP96/01954, filed May
9, 1996.

The mvention relates to a new process for the preparation
of 5,6-dihydro-1,3-oxazines, some of which are new, to new
5,6-dihydro-1,3-oxazines, and to new 1ntermediates for their
preparation and their use for combating animal pests.

It 1s known that 5,6-dihydro-1,3-oxazines are obtained
when aminoalcohols of the formula (A) are reacted with
carboxylic acids of the formula (B) in the presence of a

dehydrating agent 1n accordance with the following equa-
fion:

R’ R’

|
N N

+R"—COOH  ——37-5—>> )I\
Rll

-
O

(A) (B)

(cf., in this context, EP-A 0 635 500 and WO-A 94/14783).

Furthermore, 1t 1s known that 5,6-dihydro-1,3-0xazines
are obtained when amino-alcohols of the formula (A) are
first reacted with acid chlorides of the formula (C) and the
resulting amidoalcohols of the formula (D) are subsequently
cyclized with dehydrating agent in accordance with the
following equation:

RI

|

CH
BN F R —CO—(] Dase

—HCI
oo™
(A) O
R+ R

(D)

(cf., in this context, EP-A 0 635 500 and WO-A 94/14783).
Furthermore, 1t 1s known that 5,6-dihydro-1,3-oxazines
are obtained when amino-alcohols of the formula (E) are
reacted with nitrites of the formula (F) in the presence of
rhodium complexes, 1f appropriate with an addition of
diphosphines, in accordance with the following equation:

RI RIII R' R'“
\ / RV RV
/C
H,N N
Vv " 1
RV +R"—CN —=—>> )I\ R
R RV

(E) (F)

(cf., in this context, JP-A 06 298 746).
However, the product yields which can be obtained in
these known synthetic methods are not satisfactory, in
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2

particular with a view to the overall process, 1.€. including
the preparation of the aminoalcohols of the formulae (A) and
(E) required as starting substances: The aminoalcohols can
only be obtained in unsatisfactory yields via a plurality of
steps and using expensive precursors and reducing agents,
additional technical problems occurring due to substantial
amounts of reducing agents and solvents and due to the fact
that some processes have to be carried out under 1nert gas.

It has now been found that 5,6-dihydro-1,3-oxazines of
the formula (I)

B (D

in which
A represents substituted phenyl, or represents in each case
optionally substituted naphthyl, pyridyl, thienyl or
pyrazolyl, and
B represents hydrogen, alkyl, alkoxyalkyl, alkylthioalkyl,
halogenoalkyl, alkenyl, optionally substituted
cycloalkyl, or 1n each case optionally substituted
phenyl, phenylalkyl, phenylalkenyl, phenoxyalkyl,
phenylthioalkyl, pyridyl or 2- or 3-pyrrolyl
are obtained when amide derivatives of the formula (II)

B R1

|
A—CO—NH—CH—N

I1
Y, (1D
\

R?Z
in which

A and B have the abovementioned meanings and

R' and R~ are identical or different and in each case

represent alkyl, or together with the N atom to which
they are bonded represent an optionally substituted
heterocycle
arc reacted with ethylene in the presence of hydrogen
chloride gas and of a catalyst, if appropriate in the presence
of a diluent.

Surprisingly, the process according to the invention
allows 5,6-dihydro-1,3-oxazines of the formula (I) to be
obtained 1n good yields and in high purity, even though no
noticeable reaction was to be expected due to the low
reactivity of ethylene.

Thus, the reaction according to the invention has the
advantage of being easier to carry out while simultaneously
improving the yield, 1n particular with a view to the overall
process, 1.€. taking 1nto consideration the preparation of the
precursors (cf. also the preparation examples).

Formula (I) provides a general definition of the com-
pounds to be prepared according to the invention. Preferred
substituents or ranges of the radicals listed 1n the formulae
mentioned hereinabove and hereinbelow are illustrated in
the following text.

A preferably represents phenyl which 1s monosubstituted
to pentasubstituted by 1dentical or different substituents
from the series consisting of halogen, C,—C,-alkyl,
C,—C,-alkoxy, C,—C,-alkylthio, C,—C.-halogenoalkyl,
C,—C.-halogenoalkoxy, C,-C.-halogenoalkylthio,
nitro, cyano or by phenyl which 1s optionally mono-
substituted to pentasubstituted by i1dentical or different
substituents from the series consisting of halogen,
C,—C.-alkyl, C,—C,-halogenoalkyl, C,—C,-alkoxy,
C,—C,-halogenoalkoxy, C,—C,-alkylthio and C,—C,-
halogenoalkylthio,
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or represents naphthyl which 1s optionally monosub-
stituted to trisubstituted by 1dentical or different
substituents from the series consisting of halogen,

C,-C,-alkyl, C,-C.-alkoxy and C,-C-
halogenoalkoxy,

or represents pyridyl which 1s optionally monosubsti-
tuted to trisubstituted by 1dentical or different sub-
stituents from the series consisting of halogen,
C,—C,-alkyl, C,—C.-alkoxy, C,—C_-halogenoalkyl,
C,—C,-halogenoalkoxy and cyano,

or represents thienyl which 1s optionally monosubsti-
tuted to trisubstituted by identical or different sub-
stituents from the series consisting of halogen and
C,—C,-alkyl,

or represents pyrazolyl which 1s optionally monosub-
stituted to trisubstituted by 1identical or different

substituents from the series consisting of halogen
and C,—C,-alkyl.

B preferably represents hydrogen, C,—C.-alkyl, C,—C.-

alkoxy-C,—C,-alkyl, C,—C,-alkylthio-C,—C,-alkyl,

C,—C,-halogenoalkyl and C,—C-alkenyl,

or represents C,—C-,-cycloalkyl which 1s optionally
monosubstituted to pentasubstituted by identical or
different substituents from the series consisting of
halogen, C,-C.-alkyl, C,-C.-alkoxy, C,—C.-
halogenoalkyl and C,—C.-halogenoalkoxy,

or represents pyridyl which 1s optionally monosubsti-
tuted to trisubstituted by 1dentical or different sub-
stituents from the series consisting of halogen,
C,—C,-alkyl, C,—C.-alkoxy, C,—C_.-halogenoalkyl,
C,—C,-halogenoalkoxy and cyano,

or represents a.-pyrrolyl or 3-pyrrolyl, each of which 1s
optionally monosubstituted or disubstituted by 1den-
tical or different substituents from the series consist-
ing of halogen and C,—C,-alkyl,

or represents phenyl which 1s substituted by hydroxyl,
CHO, cyano, carboxyl, poly-C,—Cg-alkoxy-C,—C,-
alkyl or C,—Cg-alkoxycarbonyl

or represents phenyl, benzyl, pheneth-1-yl, pheneth-2-
yl, phenoxymethyl, phenylthiomethyl,
phenylthioeth-1-yl, phenoxyeth-1-yl, phenoxyeth-2-
yl or styryl, each of which 1s optionally monosub-
stituted to pentasubstituted in the phenyl ring by
1dentical or different substituents, suitable substitu-
ents 1n each case being
halogen
C,-Cyg-alkyl,
C,—C,-alkoxy-C,—Cs-alkyl,
C,—C4-halogenoalkoxy,
C,—C,-halogenoalkyl,
C,—C,s-alkoxy which 1s optionally interrupted by a

further 1 to 3 oxygen atoms,

C,—C,g-alkylthio,
C,—C4-halogenoalkylthio,
tri-(C,;—Cy)-alkylsilyl,
phenyl-di-(C,—C,)-alkylsilyl,
3,4-difluoromethylenedioxo,
3,4-tetratluoroethylenedioxo,
a fused benzo group,
a fused C,—C,-alkanediyl group,

benzyliminooxymethyl which 1s optionally substituted
by halogen, C,—C,-alkyl or C,—C.-cycloalkyl,

cyclohexyl or cyclohexyloxy, each of which 1s option-
ally substituted by C,—C.-alkyl, C,—C.-alkoxy,
cyclohexyl or phenyl,

pyridyloxy which 1s optionally monosubstituted or dis-
ubstituted by 1dentical or different substituents from
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the series consisting of halogen, C,—C,-alkyl and
C,—C,-halogenoalkyl,

phenyl, phenyl-C,—C.-alkyl, phenoxy, phenylthio,
phenyl-C,—C-alkoxy or benzylthio, each of which 1s
optionally monosubstituted to pentasubstituted by
identical or different substituents from the series
consisting of halogen, C,-C,,-alkyl, C,—-C,-
halogenoalkyl, C,-C,,-alkoxy, C,-C,-
halogenoalkoxy, C,-C,-alkoxy-C,-C,.-alkyl,
C,—C,-alkoxy-ethyleneoxy, C,—C.-alkylthio and
C,—C.-halogenoalkylthio.

A particularly preferably represents phenyl which 1is

monosubstituted to tetrasubstituted by i1dentical or dif-
ferent substituents from the series consisting of
fluorine, chlorine, bromine, C,—C;-alkyl, C,—C;-
alkoxy, C,-C;-alkylthio, by C,-C,-alkyl which 1s
monosubstituted to pentasubstituted by identical or
different substituents from the series consisting of
fluorine and chlorine, by C,—C,-alkoxy which 1s mono-
substituted to pentasubstituted by i1dentical or different
substituents from the series consisting of fluorine and
chlorine, by SCF,, SCHF,, nitro, cyano, or by phenyl
which 1s optionally monosubstltuted to tetrasubstituted
by 1dentical or different substituents from the series

consisting of fluorine, chlorine, bromine, C,—C,-alkyl,

C,—C,-alkoxy, C,—C, -alkylthio, C,—C,-alkyl which is

monosubstituted to pentasubstituted by identical or

different substituents from the series consisting of

fluorine and chlorine, by C,—C,-alkoxy which 1s mono-

substituted to pentasubstituted by i1dentical or different

substituents from the series consisting of fluorine and

chlorine, or by SCF; or SCHF,,

or represents naphthyl which 1s optionally monosub-
stituted to trisubstituted by 1identical or different
substituents from the series consisting of fluorine,
chlorine, C,-C,-alkyl, C,—C -alkoxy and C,—C.-
alkoxy which 1s monosubstituted to trisubstituted by
identical or different substituents from the series
consisting of fluorine and chlorine,

or represents pyridyl which 1s optionally monosubsti-
tuted or disubstituted by identical or different sub-
stituents from the series consisting of fluorine,
chlorine, C,—-C;-alkyl, C,-C;-alkoxy, CF,, OCF;
and cyano,

or represents thienyl which 1s optionally monosubsti-
tuted or disubstituted by 1dentical or different sub-
stituents from the series consisting of chlorine,
bromine, methyl and ethyl,

or represents pyrazolyl which 1s optionally monosub-
stituted to trisubstituted by 1dentical or different
substituents from the series consisting of fluorine,

chlorine, bromine and C,—C;-alkyl.

B particularly preferably represents hydrogen, C,—C,-

alkyl, C,-C,-alkoxy-C,—C,-alkyl, C,—C -alkylthio-

C,—C,-alkyl, C,—C,-halogenoalkyl or C,—C -alkenyl,

or represents cyclopropyl, cyclopentyl or cyclohexyl,
cach of which 1s optionally monosubstituted to

trisubstituted by identical or different substituents

from the series consisting of fluorine, chlorine,

bromine, C,—C;-alkyl, C,—C;-alkoxy, CF; and
OCF;,

or represents pyridyl which 1s optionally monosubsti-
tuted or disubstituted by identical or different sub-
stituents from the series consisting of fluorine,
chlorine, C,—C;-alkyl, C,—C;-alkoxy, CF;, OCF,
and cyano,

or represents a.-pyrrolyl or 3-pyrrolyl, each of which 1s
optionally monosubstituted or disubstituted by 1den-
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tical or different substituents from the series consist-
ing of fluorine, chlorine and C,—C;-alkyl,

or represents phenyl which 1s substituted by CHO,
cyano, hydroxyl, carboxyl, poly-C,—C.-alkoxy-

C,—C,-alkyl and C,—C,-alkoxycarbonyl or,

or represents phenyl, benzyl, pheneth-1-yl, pheneth-2-
yl, phenoxymethyl, phenylthiomethyl,
phenylthioeth-1-yl, phenoxyeth-1-yl, phenoxyeth-2-
yl or styryl, each of which 1s optionally monosub-
stituted to tetrasubstituted in the phenyl ring by
1dentical or different substituents, suitable substitu-
ents 1n each case being

fluorine, chlorine, bromine,

C, Clg-a]kyl

C —C-alkoxy-C,—C,-alkyl,

C C -alkoxy whlch 1s monosubstituted to hexasub-
stitute(f- by 1identical or different substituents from
the series consisting of fluorine and chlorine,

C,—C,-alkyl which 1s monosubstituted to pentasub-
stituted by 1dentical or different substituents from
the series consisting of fluorine and chlorine,

C,—C,s-alkoxy or —(OC,H,), ,—0—C,—C-alkyl,

C,—C, s-alkylthio,

C,—C,-alkylthio, which 1s monosubstituted to hexa-
substituted by identical or different substituents
from the series consisting of fluorine and chlorine,

tri-(C,—C,)-alkylsilyl,

phenyl-di-(C,—C,)-alkylsilyl,

3,4-difluoromethylenedioxo,

3,4-tetratluoroethylenedioxo,

a fused benzo group,

a tused C, -alkanediyl group,

the groups
OL =
Ncm” SN ‘/\
\/
..-----'i
N, \Nf Q
C3H71
e \N)\C
CsH71
O =
\CHZ/ \N

Cl

cyclohexyl or cyclohexyloxy, each of which 1s option-
ally substituted by C,-C,-alkyl, C,-C,-alkoxy,
cyclohexyl or phenyl,

pyridyloxy which 1s optionally monosubstituted or dis-
ubstituted by 1dentical or different substituents from
the series consisting of fluorine, chlorine and CF,,

phenyl, phenyl-C,—C,-alkyl, phenoxy, phenylthio,
phenyl-C,—C.-alkoxy or benzylthio, each of which 1s
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optionally monosubstituted to tetrasubstituted by
identical or different substituents from the series
consisting of fluorine, chlorine, bromine, C,—C,,-
alkyl, C,—C,-alkyl which 1s monosubstituted to
_'1exasubst1tuted by 1dentical or different substituents
from the series consisting of fluorine and chlorine, or
by C,-C,,-alkoxy, C,—C,-alkoxy, which 1s mono-
substituted to hexasubstituted by identical or differ-
ent substituents from the series consisting of fluorine
and chlorine, or by C,-C,-alkoxy-C,—C,-alkyl,
C,-C,-alkoxyethyleneoxy, C,—C,-alkylthio or
C,—C,-alkylthio which 1s monosubstituted to hexa-
substituted by 1dentical or different substituents from
the series consisting of fluorine and chlorine.

A very particularly preferably represents phenyl which 1s

monosubstituted to trisubstituted by 1dentical or ditfer-
ent substituents from the series consisting of fluorine,
chlorine, bromine, C,—C;-alkyl, C,—C;-alkoxy, C,—C;-
alkylthio, C,—C,-alkyl which 1s monosubstituted to
pentasubstituted by 1dentical or different substituents
from the series consisting of fluorine and chlorine, by
C,—C,-alkoxy which 1s monosubstituted to pentasub-
stituted by i1dentical or different substituents from the
series consisting of fluorine and chlorine, by SCEF,,
SCHE,, nitro, cyano, or by phenyl which 1s optionally
monosubstituted to tetrasubstituted by identical or dif-
ferent substituents from the series consisting of
fluorine, chlorine, bromine, C,—-C;-alkyl, C,—C;-
alkoxy, C,—C;-alkylthio, C,—C,-alkyl which 1s mono-
substituted to pentasubstituted by i1dentical or different
substituents from the series consisting of fluorine and
chlorine, by C,—C,-alkoxy which 1s monosubstituted to
pentasubstituted by i1dentical or different substituents
from the series consisting of fluorine and chlorine, or

by SCF; or SCHE.,.

B very particularly preferably represents hydrogen,

C,-C,-alkyl, C,-C,-alkoxy-C,-C,-alkyl, C,-C,-

alkylthio-C,-C,-alkyl, C,-C,-halogenoalkyl or

C,—C,-alkenyl,

or represents cyclopropyl, cyclopentyl or cyclohexyl,
cach of which 1s optionally monosubstituted to
trisubstituted by identical or different substituents
from the series consisting of fluorine, chlorine, CH,,
C,H., OCH;, CF; or OCF,,

or represents pyridyl which 1s optionally monosubsti-
tuted or disubstituted by 1dentical or different sub-
stituents from the series consisting of fluorine,
chlormme, CH,, C,H., OCH,, CF,, OCF, and cyano,

or represents a-pyrrolyl or B-pyrrolyl, each of which 1s
optionally monosubstituted or disubstituted by 1den-
tical or different substituents from the series consist-
ing of fluorine, chlorine CH; and C,H.,

or represents phenyl which 1s substituted by CHO,
hydroxyl, cyano, carboxyl, di-C,—C.-alkoxy-C,-C,-
alkyl or C,—C-alkoxycarbonyl,

or represents phenyl, benzyl, pheneth-1-yl, pheneth-2-
yl, phenoxymethyl, phenylthiomethyl,
phenylthioeth-1-yl, phenoxyeth-1-yl, phenoxyeth-2-
yl or styryl, each of which i1s optionally monosub-
stituted to trisubstituted in the phenyl ring by 1den-
tical or different substituents, suitable substituents 1n
cach case being
fluorine, chlorine, bromine,
C,—C, s-alkyl,
C,—C,-alkoxy-C,—Cs-alkyl,
C,—Cs-alkoxy which 1s monosubstituted to hexasub-

stituted by 1dentical or different substituents from
the series consisting of fluorine and chlorine,
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C,—C,-alkyl which 1s monosubstituted to pentasub-

stituted by 1dentical or different substituents from B! (Ta)
the series consisting of fluorine and chlorine, )\
N
I

C,—C,g-alkoxy or —OC,H,), ;—0—C,—C.-alkyl,
C,—C, s-alkylthio, .
C,—C,-alkylthio, which 1s monosubstituted to hexa-
substituted by identical or different substituents
from the series consisting of fluorine and chlorine,
tri-(C,—Cy)-alkylsilyl, 10
phenyl-di-(C,—C,)-alkylsilyl,
3,4-difluoromethylenedioxo,
3 4-tetratluoroethylenedioxo,

A 0/

1n which

A has the abovementioned general, preferred, particularly
preferred and very particularly preferred meanings and

a fused benzo group, B' represents phenyl which is monosubstituted to penta-
a fused C,-alkanediyl group, 15 substituted by identical or different substituents, suit-
the groups able substituents being those which have been men-

tioned above under B as being preferred, particularly
preferred and very particularly preferred for the phenyl

- radical.
o, _ A particularly preferred group of substances which can be
S N ‘/\ prepared according to the invention are compounds of the
" formula (I)
25 B (D)
Y _ A
N N <_>’C1 A
CH, N \ / . A o
CsHo-
O _ in which
NCm” NN AN
)\@ 35 A represents phenyl which 1s monosubstituted or disub-
stituted by i1dentical or different substituents from the
CsHo- series consisting of fluorine and chlorine and
N, /O\Nf B represents phenyl which 1s monosubstituted to trisub-
A0 stituted by i1dentical or different substituents from the
series consisting of fluorine, chlorine, bromine, C,—Cx,-
Cl alkyl, C,—Cg-alkoxy, C,—C,-halogenoalkyl, C,-C,-
halogenoalkoxy, C,—-Cg-alkylthio and C;-C.-
cyclohexyl or cyclohexyloxy, each of which is option- cycloalkyl or
ally substituted by C,-C,-alkyl, C;-C,-alkoxy, 45 represents phenyl which is monosubstituted by phenyl,
cyclohexyl or phenyl, phenyl-C,—C;-alkyl, phenyloxy or benzyloxy, each
pyridyloxy which 1s optionally monosubstituted or dis- of which is optionally monosubstituted or disubsti-
ubstituted by i1dentical or different substituents from tuted in the phenyl moiety by identical or different
the series consisting of fluorme, chlorine and CF, substituents from the series consisting of fluorine,
phenyl, phenyl-C;—Cg-alkyl, phenoxy, phenylthio, 50 chlorine, bromine, C,—C.-alkyl, C,—C.-alkoxy,
phenyl-C,—Cg-alkyloxy or benzylthio, each of which C,—C,-halogenoalkyl and C,—C,-halogenoalkoxy,
%S opFionally H}q‘nosubstitutéd to tetrasubstituted })y or represents pyridyl or 2- or 3-pyrrolyl, each of which
identical or difierent substituents from the series is optionally monosubstituted or disubstituted by
consisting of fluorine, c?hlor.me, bromme,.Cl—Clz- 5s 1dentical or different substituents from the series
Eiiils?ul?sltigéjﬂgﬂﬂwmch 15 Illlllon?summutid 1o C(?nsisting of fluorine, chlorine, methyl, ethyl and
y fluonine or chlorine, or 'Cl C,5- trifluoromethyl, or
alkoxy, €,~C,-alkoxy which 1s monosubstituted to represents phenyl which is substituted by CHO
hexasubstituted by 1dentical or different substituents hydroxyl, cyano, carboxyl, di-C,—C.-alkoxy-C,—C ’
from the series consisting of fluorine and chlorine, or vl o Ej C -;]kox carl;on 11 ° t
by C,-C,-alkoxy-C,—-C,-alkyl, C,-C,-alkoxy- o0 B tooe yEATDOILY
ethylencoxy, C,—C,-alkylthio or C.—C,-alkylthio If, for exaryple, N-[morI:)holm-4-y_h(4-‘tert-butylphenyl)-
which 1s monosubstituted to hexasubstituted by 1den- methyl]-2,6-difluorobenzamide and ethylene are used as
tical or different substituents from the series consist- starting substances 1n the presence of HCI gas and titanium
ing of fluorine and chlorine. «s letrachloride as the catalyst, the course of the reaction of the
Preferred compounds which can be prepared according to process according to the invention can be represented by the

the invention are substances of the formula (Ia) following equation:
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C(CHz)s3

N

S

—{ ~7

CO—NH—CH—N

\ / _/

HCI Gas

O + CH2 = CH2 TiClq

X g

don

Formula (II) provides a general definition of the amide
derivative to be used as starting substances in the process
according to the invention. In Formula (II), A and B
preferably, or 1n particular, have those meanings which have
already been mentioned above 1n connection with the
description of the compounds of the formula (I) which can
be prepared according to the immvention as bemng preferred,

particularly preferred or very particularly preferred for A and
B.

R' and R” are identical or different and preferably repre-
sent C,—C,-alkyl, 1n particular methyl, ethyl or n- or
1-propyl, or together with the N atom to which they are
bonded preferably represent a 5- or 6-membered het-
erocycle which 1s optionally monosubstituted to
pentasubstituted, preferably monosubstituted or
disubstituted, by identical or different substituents and
which can optionally contain one or two further hetero
atoms, preferably one further hetero atom, such as O, S
or NR, substituents which may be mentioned being, 1n
particular, C,—C,-alkyl and C,—C,-alkoxy, and R rep-
resenting alkyl, preferably C,—C,-alkyl, or optionally
substituted aryl, in particular phenyl which 1s option-
ally monosubstituted or disubstituted by identical or
different substituents, substituents which may prefer-
ably be mentioned being: halogen, C,—C,-alkyl,
C,-C,-halogenoalkyl, C,-C,-alkoxy, C,-C,-
halogenoalkoxy, C,-C,-alkylthio and C,-C,-
halogenoalkylthio.

Some amide derivatives of the formula (II) in which B

represents hydrogen are already known (cf., for example,
Liebigs Annalen 343, 207 (1905) and Bull. Soc. Chim.

France 1979, II, 409-414).
New and also subject-matter of the present application are
amide derivatives of the formula (I1a)

B* R1

|
A—CO—NH—CH—N

(ITa)
/
\

RZ

in which
A, R' and R* have the abovementioned meanings and
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B~ has the meaning given above for B, with the exception
of hydrogen.
The amide derivatives of the formula (Ila) are obtained,

for example, by reacting amides of the formula (III)

A—CO—NH,

(I1D)

in which
A has the abovementioned meaning,
with aldehydes of the formula (IV)

B*—CHO (IV)

in which
B~ has the abovementioned meaning
and with amines of the formula (V)

RY (V)

in which
R* and R* have the abovementioned meanings,

if appropriate 1n the presence of a diluent.
If, for example, 2,6-difluorobenzamide, 4-tert-

butylbenzaldehyde and morpholine are used as starting
substances, the course of the reaction 1n the process for the
preparation of the amide derivatives of the formula (II) can
be outlined by the following equation:

CO—NH; + (CH3)3C 4</ \>— CHO +

F

F
C(CH3)3
N
©
/\ ~
HN O > CO—NH—CH—N O
\___/ \__/
3

The amides of the formula (III), aldehydes of the formula
(IV) and secondary amines of the formula (V) required as
starting substances for the preparation of the amide deriva-
tives of the formula (II) are generally known or can be
obtained in the generally known manner.

Suitable diluents for carrying out the process for the
preparation of the amide derivatives of the formula (II) are
all 1nert organic solvents which are customary for such
reactions. The following can preferably be used: alcohols,
such as methanol or ethanol; esters, such as methyl acetate
or ethyl acetate; ethers, such as diethyl ether, methyl tert-
butyl ether, ethylene glycol dimethyl ether, tetrahydrofuran
or dioxane, furthermore nitriles, such as acetonitrile; more-
over optionally halogenated aliphatic, cycloaliphatic or aro-
matic hydrocarbons, such as methylene chloride,
chloroform, carbon tetrachloride, hexane, cyclohexane,
benzene, toluene, xylene or chlorobenzene; and also
sulphoxides, such as dimethyl sulphoxide.
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When carrying out the process for the preparation of the
amide derivatives of the formula (II), the reaction tempera-
tures can be varied within a substantial range. In general, the

process is carried out at temperatures between 0° and 120°
C., preferably between 10° and 100° C.

When carrying out the process for the preparation of the

amide derivatives of the formula (II), 1.0 to 1.5 mol,
preferably 1.0 to 1.2 mol, of aldehyde of the formula (IV)
and 1.0 to 2.0 mol, preferably 1.0 to 1.2 mol, of secondary

amine of the formula (V) are generally employed per mol of
amide of the formula (III).

The reaction 1s carried out and the reaction products are
worked up and 1solated by generally customary methods.

If appropriate, the amide derivatives of the formula (II)
can also be reacted directly, 1.e. without 1solation, with
cthylene by the process according to the mvention to give
the end products of the formula (I) (cf. also the preparation
examples).

The new amide derivatives of the formula (Ila) also
display good biological action when used for combating
animal pests.

The process according to the invention for the preparation
of the compounds of the formula (I) is carried out in the
presence of hydrogen chloride gas and a catalyst. Suitable
catalysts are Lewis acids, preferably transition-metal
halides, 1in particular titanium tetrachloride, tin tetrachloride
and zinc dichloride.

The process according to the imvention 1s preferably
carried out 1n the presence of a diluent.

Suitable diluents are customary organic solvents, for
example optionally halogenated aliphatic, cycloaliphatic or
aromatic hydrocarbons. These include, for example,
chlorobenzene, dichlorobenzene, petroleum ether, hexane,
cyclohexane, dichloromethane, chloroform and tetrachlo-
romethane.

When carrying out the process according to the invention,
reaction temperatures can be varied within a substantial
range. In general, the process 1s carried out at temperatures
between —120° C. and +120° C., preferably at temperatures
between 10° C. and 100° C.

At this temperature, the process 1s preferably carried out
in a sealed vessel (autoclave) under the inherent pressure of
the reaction mixture which 1s established. However, 1t 1s also
possible to pass the ethylene through the reaction mixture
under atmospheric pressure, unconsumed ethylene option-
ally being recirculated.

A further possibility 1s to condense 1n the ethylene at low
temperatures (approximately —110° C.) and to carry out the
reaction at this temperature.

To carry out the process according to the invention,
between 1 and 5 mol, preferably between 1 and 3 mol, of
cthylene and in each case between 1 and 5 mol, preferably
between 1 and 4 mol, of hydrogen chloride gas and of
catalyst are generally employed per mol of amide derivative
of the formula (II).

Working-up can be carried out 1n the customary manner;
preferably, the reaction mixture 1s rendered alkaline at
temperatures between 0° C. and 10° C., with cooling, and
the end product i1s 1solated 1n the generally customary
manner.

The 5,6-dihydro-1,3-oxazines of the formula (I) to be
prepared by the process according to the invention are
known in most cases (cf. for example, EP-A 0 635 500 and
WO-A 94/14783) and are employed for combating animal
pests.

New and also subject-matter of the invention are com-
pounds of the formula (Ib)

10

15

20

25

30

35

40

45

50

55

60

65

12

D (Ib)
N )\
I
A O -
1n which

A has the abovementioned meaning and

D represents 1 each case optionally substituted 2- or
3-pyrrolyl, or phenyl which 1s substituted by CHO,
cyano, carboxyl, polyalkoxyalkyl or alkoxycarbonyl.

Depending on the nature of the substituents, the com-
pounds of the formula (Ib) can also be present as geometric
and/or optical 1somers or variously composed 1somer mix-
tures. The 1nvention relates to the pure 1somers and to the
Isomer mixtures.

Furthermore, 1t has been found that the compounds of the
formula (Ib) can be prepared by the process according to the
invention described above.

Finally, 1t has been found that the new compounds of the
formula (Ib) are highly suitable for combating animal pests,
in particular arthropods and nematodes.

Surprisingly, compounds of the formula (Ib) according to
the mvention display a considerably better activity against
animal pests than those compounds which are most similar
constitutionally.

Formula (Ib) provides a general definition of the com-
pounds according to the invention.

Preferred substituents or ranges of the radicals mentioned
in the formulae given heremnabove and hereinbelow are

illustrated 1n the following text.

A preferably represents phenyl which 1s monosubstituted
to pentasubstituted by 1dentical or different substituents
from the series consisting of halogen, C,—C.-alkyl,
C,—C,-alkoxy, C,—C.-alkylthio, C,—C.-halogenoalkyl,
C,—C.-halogenoalkoxy, C,—C.-halogenoalkylthio,
nitro, cyano and phenyl which 1s optionally monosub-
stituted to pentasubstituted by identical or different
substituents from the series consisting of halogen
C,—C,-alkyl, C,-C.-halogenoalkoxy, C,—C.-alkoxy,
C,—C.-halogenoalkoxy, C,—C,-alkylthio and C,—C-
halogenoalkylthio,
or represents naphthyl which 1s optionally monosub-
stituted to trisubstituted by 1dentical or different
substituents, substituents which may be mentioned
being halogen, C,—C.-alkyl, C,—C.-alkoxy and
C,—C,-halogenoalkoxy,

or represents pyridyl which 1s optionally monosubsti-
tuted to trisubstituted by 1dentical or different
substituents, substituents which may be mentioned
being halogen, C,—C.-alkyl, C,—C.-alkoxy, C,—C.-
halogenoalkyl, C,—C.-halogenoalkoxy and cyano,

or represents thienyl which 1s optionally monosubsti-
tuted to trisubstituted by 1dentical or different
substituents, substituents which may be mentioned
being halogen and C,—C-alkyl,

or represents pyrazolyl which 1s optionally monosub-
stituted to trisubstituted by 1dentical or different
substituents, substituents which may be mentioned
being halogen or C,—C;-alkyl.

D preferably represents 2-pyrrolyl or 3-pyrrolyl, each of
which 1s optionally monosubstituted or disubstituted by
identical or different substituents from the series con-
sisting of halogen and C,—C -alkyl,
or represents phenyl which i1s substituted by CHO,

cyano, carboxyl, poly-C,—Cg-alkoxy-C,—C,-alkyl or
C,—Cg-alkoxycarbonyl.




3,892,030

13

A particularly preferably represents phenyl which 1s

monosubstituted to tetrasubstituted by 1dentical or dif-
ferent substituents from the series consisting of
fluorine, chlorine, bromine, C,-C;-alkyl, C,-C,;-
alkoxy, C,—C;-alkylthio, C,—C,-alkyl which 1s mono-
substituted to pentasubstituted by 1dentical or different
substituents from the series consisting of fluorine and
chlorine, C,—C,-alkoxy which 1s monosubstituted to
pentasubstituted by identical or different substituents
from the series consisting of fluorine and chlorine,
SCF,, SCHF,, nitro, cyano, and phenyl which 1s
optionally monosubstituted to tetrasubstituted by 1den-
tical or different substituents from the series consisting
of fluorine, chlorine, bromine, C,—C,-alkyl, C,—C,-
alkoxy, C,—C,-alkylthio, C,—C,-alkyl which 1s mono-
substituted to pentasubstituted by 1dentical or different
substituents from the series consisting of fluorine and
chlorine, C,—C,-alkoxy which 1s monosubstituted to
pentasubstituted by 1dentical or different substituents
from the series consisting of fluorine and chlorine,
SCE; and SCHF,,
or represents naphthyl which 1s optionally monosub-
stituted to trisubstituted by 1identical or different
substituents, substituents which may be mentioned
being fluorine, chlorine, C,—C -alkyl, C,—C -alkoxy
and C,—C.-alkoxy which 1s monosubstituted to
trisubstituted by 1dentical or different substituents
from the series consisting of fluorine and chlorine,
or represents pyridyl which 1s optionally monosubsti-
tuted or disubstituted by 1dentical or different
substituents, suitable substituents being fluorine,
chlorine, C,-C;-alkyl, C,-C;-alkoxy, CF,, OCF,
and cyano,
or represents thienyl which 1s optionally monosubsti-
tuted or disubstituted by 1dentical or different
substituents, substituents which may be mentioned
being chlorine, bromine, methyl or ethyl,
or represents pyrazolyl which 1s optionally monosub-
stituted to trisubstituted by 1dentical or different
substituents, substituents which may be mentioned
being fluorine, chlorine, bromine and C,—C,-alkyl.

D particularly preferably represents 2-pyrrolyl or

3-pyrrolyl, each of which 1s optionally monosubstituted

or disubstituted by identical or different substituents

from the series consisting of fluorine, chlorine and

C,—C;-alkyl,

or represents phenyl which i1s substituted by CHO,
cyano, carboxyl, poly-C,—C,-alkoxy-C,—C.-alkyl or
C,—C,-alkoxycarbonyl.

A particularly preferably represents phenyl which 1s

monosubstituted to trisubstituted by 1dentical or ditfer-
ent substituents from the series consisting of fluorine,
chlorine, bromine, C,—C;-alkyl, C,—C;-alkoxy, C,—C;-
alkylthio, C,—C,-alkyl which 1s monosubstituted to
pentasubstituted by identical or different substituents
from the series consisting of fluorine and chlorine, by
C,—C,-alkoxy which 1s monosubstituted to pentasub-
stituted by 1dentical or different substituents from the
seriecs consisting of fluorine and chlorine, by SCE,,
SCHF,, nitro, cyano, and phenyl which 1s optionally
monosubstituted to tetrasubstituted by 1dentical or dif-
ferent substituents from the series consisting of
fluorine, chlorine, bromine, C,-C;-alkyl, C,—C,;-
alkoxy, C,—C;-alkylthio, C,—C,-alkyl which 1s mono-
substituted to pentasubstituted by 1dentical or different
substituents from the series consisting of fluorine and
chlorine, C,—C,-alkoxy which 1s monosubstituted to
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pentasubstituted by identical or different substituents
from the series consisting of fluorine and chlorine,

SCF, and SCHF.,.

D very particularly preferably represents 2-pyrrolyl or
3-pyrrolyl, each of which 1s optionally monosubstituted
or disubstituted by identical or different substituents
from the series consisting of fluorine, chlorine, CH,

and C,H.,

or represents phenyl which i1s substituted by CHO,
cyano, carboxyl, di-C,—C,-alkoxy-C,—C,-alkyl or
C,—C,-alkoxycarbonyl.

A particularly especially represents phenyl which is
monosubstituted or disubstituted by 1dentical or differ-
ent substituents from the series consisting of fluorine
and chlorine.

D particularly especially represents 2- or 3-pyrrolyl which
1s optionally monosubstituted or disubstituted by 1den-
tical or different substituents from the series consisting
of fluorine, chlorine, methyl and ethyl,
or represents phenyl which 1s substituted by CHO,

cyano, carboxyl, di-C,—C_-alkoxy-C,—C,-alkyl or
C,—C.-alkoxycarbonyl.

The active compounds are suitable for combating animal
pests, preferably arthropods and nematodes, particularly
insects and arachnids, encountered 1n agriculture, in forests,
in the protection of stored products and materials, and 1n the
hygiene sector. They are active against normally sensitive
and resistant species and against all or some stages of
development. The abovementioned pests mclude:

From the order of the Isopoda, for example, Omniscus
asellus, Armadillidium vulgare and Porcellio scaber.
From the order of the Diplopoda, for example, Blaniulus

guttulatus.

From the order of the Chilopoda, for example, Geophilus
carpophagus and Scutigera spec.
From the order of the Symphyla, for example, Scutiger-

ella immaculara.

From the order of the Thysanura, for example, Lepisma
saccharina.

From the order of the Collembola, for example, Onychi-
urus armatus.

From the order of the Orthoptera, for example, Blatta
orientalts, Periplaneta americana, Leucophaea maderae,
Blartella germanica, Acheta domesticus, Gryllotalpa spp.,
Locusta migratoria migratorioides, Melanoplus differentia-
lis and Schistocerca gregaria.

From the order of the Dermaptera, for example, Forficula

auricularia.

From the order of the Isoptera, for example, Reticuliter-
mes Spp.

From the order of the Anoplura, for example, Phylloxera
vastatrix, Pemphigus spp., Pediculus humanus corporis,
Haematopinus spp. and Linognathus spp..

From the order of the Mallophaga, for example, Tri-

chodectes spp. and Damalinea spp.

From the order of the Thysanoptera, for example, Herci-
nothrips femoralis and Thrips tabaci.
From the order of the Heteroptera, for example, Euryga-

ster spp., Dysdercus intermedius, Piesma quadrata, Cimex
lectularius, Rhodnius prolixus and Triatoma spp.

From the order of the Homoptera, for example, A leurodes
brassicae, Bemisia tabaci, Trialeurodes vaporariorum,
Aphis gossypii, Brevicoryne brassicae, Cryptomyzus ribis,
Aphis fabae, Doralis pomi, Eriosoma lanigerum, Hya-
lopterus arundinis, Macrosiphum avenae, Myzus spp.,




3,892,030

15

Phorodon humuli, Rhopalosiphum padi, Empoasca spp.,
Fuscelis bilobatus, Nephotettix cincticeps, Lecanium corni,
Saissetia oleae, Laodelphax striatellus, Nilaparvata lugens,
Aonidiella aurantii, Aspidiotus hederae, Pseudococcus spp.
and Psylla spp.

From the order of the Lepidoptera, for example, Peciino-
phora gossypiella, Bupalus piniarius, Cheimatobia
brumata, Lithocolletis blancardella, Hyponomeuta padella,
Plutella maculipennis, Malacosoma neustria, Fuproctis
chrysorrhoea, Lymantria spp., Bucculatrix thurberiella,
Phyllocristis citrella, Agrotis spp., Euxoa spp., Feltia spp.,
Farias insulana, Heliothis spp., Spodoptera exigua,
Mamestra brassicae, Panolis flammea, Prodenia [itura,
Spodoptera spp., Irichoplusia ni, Carpocapsa pomonella,
Pieris spp., Chilo spp., Pyrausta nubilalis, Ephestia
kuehniella, Galleria mellonella, Tineola bisselliella, Tinea
pellionella, Hofmannophila pseudospretella, Cacoecia

podana, Capua reticulana, Choristoneura fumiferana, Cly-
sia ambiguella, Homona magnanima and Tortrix viridana.

From the order of the Coleoptera, for example, Anobium
punctatum, Rhizopertha dominica, Acanthoscelides
obtectus, Hylotrupes bajulus, Agelastica alni, Leptinotarsa
decemlineata, Phaedon cochleariae, Diabrotica spp., Psyl-
liodes chrysocephala, Epilachna varivestis, Atomaria spp.,
Oryzaephilus surinamensts, Anthonomus spp., Sitophilus
spp., Otiorrhynchus sulcatus, Cosmopolites sordidus,
Ceuthorrhynchus assimilis, Hypera postica, Dermestes spp.,
Trogoderma spp., Anthrenus spp., Attagenus spp., Lyctus
spp., Meligethes aeneus, Ptinus spp., Niptus hololeucus,
Gibbium psylloides, Tribolium spp., Tenebrio molitor, Agri-
otes spp., Conoderus spp., Melolontha melolontha, Amphi-
mallon solstifialis and Costelytra zealandica.

From the order of the Hymenoptera, for example, Diprion
spp., Hoplocampa spp., Lasius spp., Monomorium phara-
onis and Vespa spp.

From the order of the Diptera, for example, Aedes spp.,
Anopheles spp., Culex spp., Drosophila melanogaster,
Musca spp., Fannia spp., Calliphora erythrocephala,
Lucilia spp., Chrysomyia spp., Cuterebra spp., Gastrophi-
lus spp., Hyppobosca spp., Stomoxys spp., Oestrus spp.,
Hypoderma spp., Tabanus spp., Tannia spp., Bibio
hortulanus, Oscinella frit, Phorbia spp., Pegomyia
hyvoscyami, Ceratitis capitata, Dacus oleae and ITipula
paludosa.

From the order of the Siphonaptera, for example, Xernopsylla
cheopis and Ceratophyllus spp.

From the order of the Arachmida, for example, Scorpio
maurus and Latrodectus macitans.

From the order of the Acarina, for example, Acarus siro,
Argas spp., Ornithodoros spp., Dermanyssus gallinae,
Eriophyes ribis, Phyllocoptruta oleivora, Boophilus spp.,
Rhipicephalus spp., Amblyomma spp., Hyalomma spp.,
Ixodes spp., Psoroptes spp., Chorioptes spp., Sarcoptes
spp., larsonemus spp., Bryobia praetiosa, Panonychus
spp. and Tetranychus spp.

The active compounds according to the invention are

distinguished by a potent insecticidal and acaricidal activity.

They can be employed particularly successtully for com-
bating plant-injurious 1nsects, such as for example, against
the larvae of the mustard beetle (Phaedon cochleariae) or
against the larvae of the green rice leaf hopper (Nephotettix
cincticeps) or against the caterpillars of the diamond-back

moth (Plutella maculipennis).
The active compounds can be converted 1nto the custom-

ary formulations, such as solutions, emulsions, wettable
powders, suspensions, powders, dusts, pastes, soluble
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powders, granules, suspension-emulsion concentrates, natu-
ral and synthetic materials 1impregnated with active
compound, and very fine capsules 1n polymeric substances.

These formulations are produced 1n a known manner, for
example by mixing the active compounds with extenders,
that 1s, liquid solvents, and/or solid carriers, optionally with

the use of surface-active agents, that 1s, emulsifying agents
and/or dispersing agents, and/or foam-forming agents.
In the case of the use of water as an extender, organic

solvents can, for example, also be used as auxiliary solvents.
As liquid solvents, there are suitable 1n the main: aromatics,
such as xylene, toluene or alkylnaphthalenes, chlorinated
aromatics or chlormnated aliphatic hydrocarbons, such as
chlorobenzenes, chloroethylenes or methylene chloride, ali-
phatic hydrocarbons, such as cyclohexane or paraffins, for
example mineral o1l fractions, mineral and vegetable oils,
alcohols, such as butanol or glycol as well as their ethers and
esters, ketones, such as acetone, methyl ethyl ketone, methyl
1sobutyl ketone or cyclohexanone, strongly polar solvents,
such as dimethylformamide and dimethyl sulphoxide, as
well as water.
As solid carriers there are suitable:

for example ammonium salts and ground natural
minerals, such as kaolins, clays, talc, chalk, quartz,
attapulgite, montmorillonite or diatomaceous earth, and
oround synthetic minerals, such as highly disperse
silica, alumina and silicates; as solid carriers for gran-
ules there are suitable: for example crushed and frac-
tionated natural rocks such as calcite, marble, pumice,
sepiolite and dolomite, as well as synthetic granules of
morganic and organic meals, and granules of organic
material such as sawdust, coconut shells, maize cobs
and tobacco stalks; as emulsifying and/or foam-
forming agents there are suitable: for example non-
1onic and anionic emulsifiers, such as polyoxyethylene
fatty acid esters, polyoxyethylene fatty alcohol ethers,
for example alkylaryl polyglycol ethers,
alkylsulphonates, alkyl sulphates, arylsulphonates as
well as albumen hydrolysis products; as dispersing
agents there are suitable: for example ligninsulphite

waste liquors and methylcellulose.

Adhesives such as carboxymethylcellulose and natural
and synthetic polymers in the form of powders, granules or
latexes, such as gum arabic, polyvinyl alcohol and polyvinyl
acetate, as well as natural phospholipids, such as cephalins
and lecithins, and synthetic phospholipids, can be used 1n the
formulations. Further additives can be mineral and vegetable
o1ls.

It 1s possible to use colorants such as 1norganic pigments,

for example 1ron oxide, titanium oxide and Prussian Blue,
and organic dyestuils, such as alizarin dyestufls, azo dye-
stufls and metal phthalocyanine dyestulils, and trace nutri-
ents such as salts of 1ron, manganese, boron, copper, coballt,
molybdenum and zinc.

The formulations 1n general comprise between 0.1 and 95
per cent by weight of active compound, preferably between

0.5 and 90%.
The active compound according to the invention can be

present 1n 1ts commercially available formulations and in the
use forms, prepared from these formulations, as a mixture
with other active compounds, such as insecticides,
attractants, sterilants, bactericides, acaricides, nematicides,
fungicides, growth-regulating substances or herbicides. The
insecticides include, for example, phosphates, carbamates,
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carboxylates, chlorinated hydrocarbons, phenylureas, sub-
stances produced by microorganisms, and the like.

Examples of particularly advantageous components in the
mixtures are the following:
Fungicides

2-aminobutane; 2-anilino-4-methyl-6-cyclopropyl-
pyrimidine; 2',6'-dibromo-2-methyl-4'-trifluoromethoxy-4'-
trifluoro-methyl-1,3-thiazole-5-carboxanilide; 2,6-di-
chloro-N-(4-trifluoromethylbenzyl)-benzamide; (E)-2-
methoxyimino-N-methyl-2-(2-phenoxyphenyl)-acetamide;
8-hydroxyquinoline sulphate; methyl (E)-2-{2-[6-(2-
cyanophenoxy)-pyrimidin-4-yloxy]-phenyl}-3-
methoxyacrylate; methyl (E)-methoximino|alpha-(o-
tolyloxy)-o-tolyl]acetate; 2-phenylphenol (OPP),
aldimorph, ampropylfos, anilazine, azaconazole, benalaxyl,
benodanil, benomyl, binapacryl, biphenyl, bitertanol,
blasticidin-S, bromuconazole, bupirimate, buthiobate, cal-
cium polysulphide, captafol, captan, carbendazim, carboxin,
quinomethionate, chloroneb, chloropicrin, chlorothalonil,
chlozolinate, cufraneb, cymoxanil, cypro-conazole,
cyprofuram, dichlorophene, diclobutrazol, diclofluanid,
diclomezin, dicloran, diethofencarb, difenoconazole,
dimethirimol, dimethomorph, diniconazole, dinocap,
diphenylamine, dipyrithion, ditalimfos, dithianon, dodine,
drazoxolon, edifenphos, epoxyconazole, ethirimol,
etridiazole, fenarimol, fenbuconazole, fenfuram, fenitropan,
fenpiclonil, fenpropidin, fenpropimorph, fentin acetate, fen-
tin hydroxide, ferbam, ferimzone, fluazinam, fludioxonil,
fluoromide, fluquinconazole, flusilazole, flusulfamide,
flutolanil, flutriafol, folpet, fosetyl-aluminium, fthalide,
fuberidazole, furalaxyl, furmecyclox, guazatine,
hexachlorobenzene, hexaconazole, hymexazol, 1mazalil,
imibenconazole, iminoctadine, iprobenfos (IBP), iprodione,
1soprothiolane, kasugamycin, copper preparations such as:
copper hydroxide, copper naphthenate, copper oxychloride,
copper sulphate, copper oxide, oxine-copper and Bordeaux
mixture, mancopper, mancozeb, maneb, mepanipyrim,
mepronil, metalaxyl, metconazole, methasulfocarb,
methfuroxam, metiram, metsulfovax, myclobutanil, nickel
dimethyldithiocarbamate, nitrothal-1sopropyl, nuarimol,
ofurace, oxadixyl, oxamocarb, oxycarboxin, pefurazoate,
penconazole, pencycuron, phosdiphen, phthalide, pimaricin,
piperalin, polycarbamate, polyoxin, probenazole,
prochloraz, procymidone, propamocarb, propiconazole,
propineb, pyrazophos, pyrifenox, pyrimethanil, pyroquilon,
quintozene (PCNB), sulfur and sulfur preparations,
tebuconazole, tecloftalam, tecnazene, tetraconazole,
thiabendazole, thicyofen, thiophanate-methyl, thiram,
tolclophos-methyl, tolylfluanid, triadimefon, triadimenol,
tritazoxide, trichiamide, tricyclazole, tridemorph,
triflumizole, triforine, triticonazole, validamycin A,
vinclozolin, zineb, ziram.

Bactericides

bronopol, dichlorophen, nitrapyrin, nickel
dimethyldithiocarbamate, kasugamycin, octhilinone, furan-

ecarboxylic acid, oxytetracyclin, probenazole, streptomycin,
tecloftalam, copper sulphate and other copper preparations.
Insecticides/Acaricides/Nematicides

abamectin, AC 303 630, acephate, acrinathrin, alanycarb,

aldicarb, alphamethrin, amitraz, avermectin, AZ 60541,
azadirachtin, azinphos A, azinphos M, azocyclotin, Bacillus
thuringiensis, bendiocarb, benfuracarb, bensultap,
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betacytluthrin, bifenthrin, BPMC, brofenprox, bromophos
A, bufencarb, buprofezin, butocarboxin, butylpyridaben,
cadusafos, carbaryl, carbofuran, carbophenothion,
carbosulfan, cartap, CGA 157419, CGA 184699,
chloethocarb, chlorethoxyfos, chlorfenvinphos,
chlorfluazuron, chlormephos, chlorpyritos, chlorpyrifos M,
cis-resmethrin, clocythrin, clofentezine, cyanophos,
cycloprothrin, cyfluthrin, cyhalothrin, cyhexatin,
cypermethrin, cyromazine, deltamethrin, demeton-M,
demeton-S, demeton-S-methyl, diafenthiuron, diazinon,
dichlofenthion, dichlorvos, dicliphos, dicrotophos, diethion,
diflubenzuron, dimethoate, dimethylvinphos, dioxathion,
disulfoton, edifenphos, emamectin, esfenvalerate,
cthiofencarb, ethion, ethofenprox, ethoprophos, etrimphos,
fenamiphos, fenazaquin, fenbutatin oxide, fenitrothion,
fenobucarb, fenothiocarb, fenoxycarb, fenpropathrin,
fenpyrad, fenpyroximate, fenthion, fenvalerate, fipronil,
fluazinam, flucycloxuron, flucythrinate, flufenoxuron,
flufenprox, fluvalinate, fonophos, formothion, fosthiazate,
fubfenprox, furathiocarb, HCH, heptenophos,
hexaflumuron, hexythiazox, imidacloprid, iprobenfos,
1sazophos, 1sofenphos, 1soprocarb, 1soxathion, ivermectin,
lambda-cyhalothrin, lufenuron, malathion, mecarbam,
mevinphos, mesulfenphos, metaldehyde, methacrifos,
methamidophos, methidathion, methiocarb, methomyl,
metolcarb, milbemectin, monocrotophos, moxidectin, naled,
NC 184, NI 25, nitenpyram, omethoate, oxamyl, oxydeme-
thon M, oxydeprofos, parathion A, parathion M, permethrin,
phenthoate, phorate, phosalone, phosmet, phosphamidon,
phoxim, pirimicarb, pirimiphos M, pirimiphos A,
profenofos, promecarb, propaphos, propoxur, prothiofos,
prothoate, pymetrozin, pyrachlophos, pyridaphenthion,
pyresmethrin, pyrethrum, pyridaben, pyrimidifen,
pyriproxifen, quinalphos, RH 5992, salithion, sebufos,
silatfluofen, sulfotep, sulprofos, tebufenozid, tebufenpyrad,
tebupirimiphos, teflubenzuron, tefluthrin, temephos, terbam,
terbufos, tetrachlorvinphos, thiafenox, thiodicarb, thiofanox,
thiomethon, thionazin, thuringiensin, tralomethrin,
triarathen, triazophos, triazuron, trichlorfon, triflumuron,
trimethacarb, vamidothion, XMC, xylylcarb, YI 5301/5302,
zetamethrin.,

Herbicides

for example anilides such as, for example, diflufenican
and propanil; arylcarboxylic acids such as, for example,
dichloropicolinic acid, dicamba and picloram; aryloxyal-
kanoic acids such as, for example, 2,4-D, 2,4-DB, 2,4-DP,
fluroxypyr, MCPA, MCPP and triclopyr; aryloxy-phenoxy-
alkanoic esters such as, for example, diclofop-methyl,
fenoxaprop-ethyl, fluazifop-butyl, haloxyfop-methyl and
quizalofop-ethyl; azinones such as, for example, chlorida-
zon and norflurazon; carbamates such as, for example,
chlorpropham, desmedipham, phenmedipham and propham;
chloroacetanilides such as, for example, alachlor, acetochlor,
butachlor, metazachlor, metolachlor, pretilachlor and pro-
pachlor; dinitroanilines such as, for example, oryzalin, pen-
dimethalin and trifluralin; diphenyl ethers such as, for
example, acifluorfen, bifenox, fluoroglycofen, fomesafen,
halosafen, lactofen and oxyfluorfen; ureas such as, for
example, chlortoluron, diuron, fluometuron, isoproturon,
linuron and methabenzthiazuron; hydroxylamines such as,
for example, alloxydim, clethodim, cycloxydim, sethoxydim
and tralkoxydim; imidazolinones such as, for example,
imazethapyr, 1mazamethabenz, 1mazapyr and imazaquin;
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nitriles such as, for example, bromoxynil, dichlobenil and
loxynil; oxyacetamides such as, for example, mefenacet;
sulphonylureas such as, for example, amidosulfuron,
bensulfuron-methyl, chlorimuron-ethyl, chlorsulfuron,
cinosulfuron, metsulfuron-methyl, nicosulfuron,
primisulfuron, pyrazosulfuronethyl, thifensulfuron-methyl,
triasulfuron and tribenuron-methyl; thiocarbamates such as,

for example, butylate, cycloate, di-allate, EPTC, esprocarb,
molinate, prosulfocarb, thiobencarb and tri-allate; triazines
such as, for example, atrazine, cyanazine, simazine,
simetryn, terbutryn and terbutylazine; triazinones such as,
for example, hexazinone, metamitron and metribuzin; others
such as, for example, aminotriazole, benfuresate, bentazone,
cinmethylin, clomazone, clopyralid, difenzoquat, dithiopyr,
cthofumesate, fluorochloridone, glufosinate, glyphosate,
1soxaben, pyridate, quinchlorac, quinmerac, sulphosate and
tridiphane.

The active compound according to the invention can

furthermore be present 1n its commercially available formu-
lations and 1n the use forms, prepared from these
formulations, as a mixture with synergistic agents. Syner-
o1stic agents are compounds which increase the action of the
active compounds, without it being necessary for the syn-
ergistic agent added to be active 1itself.

The active compound content of the use forms prepared
from the commercially available formulations can vary
within wide ranges. The active compound concentration of
the use forms can be from 0.0000001 to 95% by weight of
active compound, preferably between 0.0001 and 1% by

welght.
They are applied in the customary manner adapted to suit

the use forms.

When used against hygiene pests and stored-product
pests, the active compound 1s distinguished by outstanding,
residual action on wood and clay and by a good stability to
alkali on lime substrate.

Preparation and use of the active compounds according to

the nvention can be seen from the examples which follow.

PREPARATION EXAMPLES

Example 1
C(CHj3)3

X

(I-1)

~F

-
F N TN
|
/‘ o~
X P

In an autoclave, a solution of 3 g (7.7 mmol) of
N-[morpholin-4-yl-(4-tert-butylphenyl)-methyl]-2,6-
difluorobenzamide (cf. Ex. Ila-1) in 20 ml of anhydrous
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dichloromethane and 25 ml (25 mmol) of titantum(I'V)
chloride (1-molar solution in dichloromethane) is saturated
with dry hydrogen chloride gas at room temperature.
Thereupon, ethylene is passed in at approximately 0° C. for
approximately 20 to 30 minutes, and the mixture 1s subse-
quently stirred for 24 hours at 70° C. and an inherent
pressure of approximately 14 bar. The reaction mixture 1s
subsequently stirred with approximately 100 ml of ice-
water, rendered alkaline at 0° C. using sodium hydroxide
solution and extracted repeatedly using dichloromethane.
The combined organic phases are dried over magnesium
sulphate and concentrated. The oily residue 1s purified by
chromatography.

0.83 g (32.5% of theory) of 4-(4-tert-butylphenyl)-2-(2,
6-difluorophenyl)-5,6-dihydro-4H-1,3-0xazine is obtained.

'"H NMR (ppm in CDCL,): 7.42-6.90 (m, 7H); 4.78 (m,
1H); 4.41-4,30 (m, 2H, 1H); 1.31 (s, 9H).

Example 2

C(CHs)3 (I-2)

\/
S
F N ™
|
= ‘ o
A Cl

(without intermediate isolation of the compound (II))

3.5 g (20 mmol) of 2-chloro-6-fluorobenzamide are
stirred with 3.4 g (21 mmol) of 4-tert-butylbenzaldehyde
and 2.1 g (24 mmol) of morpholine for 18 hours at 50° C.

1in 40 ml of dichloromethane.

After cooling, the reaction mixture 1s treated with 45 ml
of titanium(IV) chloride (1-molar solution in
dichloromethane) and, in an autoclave, saturated with dry
hydrogen chloride gas at room temperature. Thereupon,
ethylene is passed in at approximately 0° C. for approxi-
mately 20 to 30 minutes, and the mixture 1s subsequently
stirred for 24 hours at 70° C. at an inherent pressure of
approximately 14 bar. The reaction mixture 1s stirred with
approximately 150 ml of ice-water, rendered alkaline at 0°
C. using sodium hydroxide solution and extracted repeatedly
using dichloromethane. The combined organic phases are
dried over magnesium sulphate and concentrated.

1.38 g (30% of theory) of 4-(4-tert-butylphenyl)-2-(2-
chloro-6-fluorophenyl)-5,6-dihydro-4H-1,3-oxazine of a
logP of 4.71 are obtained.

The following compound of the general formula (I) can be
obtained 1n accordance with Examples 1 and 2 and analo-
ogously to the general process instructions:
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TABLE 2 TABLE 2-continued
X R
‘ - 1 XH 5 ‘ - 1 Xﬁ!
(Ta-1) N (Ta-1)
PN . PN
/\‘ 0 /\‘ O
Ex. No. Y, X, Ex. No. Y, X,
34 2,6-F, 4-Cl 89 2,6-F, 2-Br, 6-F
35 2,6-F, H 90 2,6-F, 2-Br, 4-Cl
36 2,6-F, 4-OCH, .0 91 2,6-F, 2-Cl, 3-F
37 2,6-F, 4-0—CH— (CH,), 92 2,6-F,, 2-Cl, 3-Br
38 2,6-F, 4-O — CgH, -(n) 03 2,6-F, 2-Cl, 3-CH,
39 2,6-F, 2-Cl 04 2,6-F, 2-Cl, 4-OFt
40 2,6-F, 3-C] 95 2,6-F, 2-Cl, 4-CH,
41 2,6-F, 2,6-Cl, 96 2,6-F, 2-Cl, 3-OPh
42 2,6-F, 2,4-Cl, 97 2,6-F, 2-Cl, 3-t-butyl
43 2,6-F, 2,4,5-Cl, 25 08 2,6-F, 2-F, 3-Cl
44 2-Cl, 6-F H 99 2,6-F, 2-Br, 3-Cl
45 2-Cl, 6-F 4-Cl 100 2,6-F, 3-Br, 4-Cl
46 2-Cl, 6-F 4-OCH, 101 2,6-F, 2-Cl, 4-CF,
47 2-Cl, 6-F 4-0—CH— (CH,), 102 2,6-F, 2-Cl, 4-t-butyl
48 2-Cl, 6-F 4-0 —C,H, (n) 103 2,6-F, 2-Cl, 4OCH,CF,
49 2-Cl, 6-F 2-Cl 30 104 2,6-F, 2-Br, 4-OFt
50 2-Cl, 6-F 3-C] 105 2,6-F, 2-F, 4-t-butyl
51 2-Cl, 6-F 2,6-Cl, 106 2,6-F, 2,4-(CH,),
52 2-Cl, 6-F 2,4-Cl, 107 2,6-F, 2,3-(CH,,),
53 2-Cl, 6-F 2,4,5-Cl, 108 2,6-F, 3-Br, 4-OFt
54 2,6-F, 4-F 109 2,6-F, 2-OFt, 4-Cl
55 2,6-F, 2-F 35 110 2,6-F, 2-OFt, 4-t-butyl
56 2,6-F, 4-C,H,(n) 111 2,6-F, 2-OFt, 5-Cl
57 2,6-F, 4-OCF, 112 2,6-F, 2-OFEt, 5-Br
58 2,6-F, 4-CF, 113 2,6-F, 2-OCH, — C,H., 5-Br
59 2,6-F, 2-CF, 114 2,6-F, 3,4-(OEL),
60 2,6-F, 2.4-F, 115 2,6-F, 3-OFt, 4-t-butyl
61 2,6-F, 2-Cl, 4-F 10 116 2,6-F, 3-t-butyl, 4-OFt
62 2,6-F, 2-Cl, 6-F 117 2,6-F, 3-t-butyl, 4-O-n-Pr.
63 2,6-F, 2-OFt, 5-Br
64 2,6-F, 2-Cl, 4-OCH(CH,), 118 2,6-F, Cl
65 2-Cl, 6-F 4-CF, \
66 2-Cl, 6-F 2-Cl, 6-F / \
67 2,6-Cl H
68 2.6-Cl, 4-Cl 45 =0 ( s
60 2,6-ClL, 3-C] N =
70 2,6-Cl, 2-Cl
71 2,6-CL, 4-t-butyl 110 2.6.F, 4 Th
72 2,6-Cl; 4-Cls 120 2,6-F, 4-OCH,Ph
73 2-Cl 2-Cl 121 2,6-F, 2.3-Cl,, 4-SCH,
74 2,6-I 2-Br 50 122 2,6-F, 2,3-Cl,, 4-OFt
75 2,6-F, 3-OPh 123 2.6-F, 2.3.4-Cl,
76 2,6-15 4-OPh 124 2,6-F, 2-OFt, 4,5-Cl,
77 2,6-1 2-OPh 125 2,6-F, 2-O-n-Pen., 4,5-Cl,
78 2,6-F, 4-N(CH;), 126 2.6-F, 2.4-CL,, 5-Br
73 2,6k 4-SPh 127 2,6-F, 2-OCH,, 4-Cl, 5-Br
55 128 2,6-F, 2-OFt, 4-Cl, 5-Br
S0 2,0-F, 129 2,6-F, 2-O-n-Pen., 4-Cl, 5-Br
g / \ cl 130 2,6-F, 2,5-(OCH,,),, 4-t-butyl
131 2,6-F, 2,5-Cl,, 4-OFt
_ 132 2,6-F, 2,3,4,5,6-F.
133 2-Cl, 6-F 2,3-Cl,
81 2,6-F, 2,3-Cl, 60 134 2-Cl, 6-F 2 6-F,
82 2,6-F, 3,4-Cl, 135 2-Cl, 6-F 4-Br
83 2,6-F, 3,5-Cl, 136 2-Cl, 6-F 2,3,4-Cl,
84 2,6-F, 2,5-Cl, 137 2-Cl, 6-F 2-OFRt, 3,4-Cl,
85 2,6-F, 2,6-F, 138 2-Cl, 6-F 2-O-n Pen., 4,5-Cl,
86 2,6-F, 2-F, 4-Cl 139 2-Cl, 6-F 2-OFt, 4-Cl, 5-Br
87 2,6-F, 2-Cl, 4-Br 65 140 2-Cl, 6-F 2-O-n Pen., 4-Cl, 5-Br
88 2,6-F, 2-Br, 4-F
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TABLE 2-continued
[ 5
N (Ta-1)
| 10
‘ O
Y,, 15
Ex. No. Y., X,
141 2.6-Cl, CH3
4—0 ‘< 20
CH;
143 2.6-Cl, 2,3-Cl,
144 2.6-Cl, 2,4-Cl,
145 2,6-Cl, 2-O-nPr., 4-Cl, 5-Br 25
146 2-Cl 4-Cl
147 2-F 4-Cl
148 2-CF, 4-Cl
149 2-CO,CH, 4-Cl
30
TABLE 3
/\ (IH-Z)
AN 35
I
e
R N TN 40
I
‘ O
\ \
\/ Rb
45
Ex. No. R* R° (R%,4
150 H F H
151 H CI H
152 F F H
153 Cl F H 50
154 Cl Cl H
155 H CI 2-F
156 F F 2-F
157 Cl F 2-F
158 F F 3-F
159 Cl F 3-F 5s
160 H CI 4-F
161 F F 4-F
162 Cl F 4-F
163 F F 2-F, 4-F
164 Cl F 2-F, 4-F
165 F F 2-F, 4-Cl "
166 F F 2-F, 4-(CH,),CH,4
167 F F 2-F, 4-(CH,)sCH,
168 F F 2-F, 4-(CH,),CH,4
169 F F 2-F, 4-(CH,),CH,
170 Cl F 2-F, 4-(CH,),CH,4
171 Cl F 2-F, 4-OCH,CH.,
172 F F 2-F, 4-O(CH,);CH, 65

Ex. No.

173

174

175

176

177

178

179

180

181

182
183
184
185
186
187
189
190

TABLE 3-continued
/\ (la-2)
I iS5
R~2 N
I
/ ~
‘ O
\ Rb
R* R° (R,
F F
2-F, 4
2-F, 4 Cl
F F
2-F, 4 CH->CHs3;
Cl F
2-F, 4 CH->CHz5
2-F. 4 CH->,CH>CHz3;
2-F, 4 CH(CH3)2
2-F. 4 OCF;
Cl F OCH>CHs3;
2-F, 4 4</ >— F
F F OCH>CHs3;
2-F, 4 4</ >— C(CH3)s
F F O-F, 5-F
F F 2-F, 5-Cl
F F 2-F, 6-F
FF 3-F, 4-F
F F 3-F, 4-Cl
Cl F 3-F, 4-Cl
F F 3-F, 4-(CH,)sCH,4
F F 3-F, 4-OCH,
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TABLE 3-continued TABLE 3-continued
/\ (la-2) /\ ([a-2)
T i T ®y,
R 10 R
P /
/ ‘ O / ‘ o
\ Rb \ Rb
a b C 15
Ex. No. R R R EFx. No. Ra Rb (Rc ;
191 Cl F / \ 531 o r / \
2-Cl, 4 CH>CH>CH3
20 —
192 F F
/ \ 232 Cl F
3.F, 4 CH,CHj; / \
2-Cl, 4 CH,CH,CHj;
193 F F 3-F, 5-F 25
194 Cl Cl 3.F, 5-F 233 F F
195 H F 2-Cl / \
196 F F 2-Cl 2-Cl, 4 CH(CHz),
197 Cl F 2-Cl
198 F F 3-Cl
199 Cl F 3-Cl 30
200 H <l 4-Cl 234 £ F / \
201 F F 4-Cl 2-Cl, 4 C(CH3)3
202 Cl F 4-Cl
203 Cl I 4-Cl —
204 F F 2-Cl, 3-Cl
205 Cl F 2-Cl, 3-Cl 35 235 F F
206 F F 2-Cl, 4-F / \
207 H ClI 2-Cl, 4-Cl 2-Cl, 4 (CH2)7CH3
208 F F 2-Cl, 4-Cl
209 Cl F 2-Cl, 4-Cl
210 F F 2-Cl, 4- CH,
211 F F 2-Cl, 4-CH,CH, 40 236 £ F / \
212 F F 2-Cl, 4-CH,CH,CH;, 2-Cl, 4 OCF;
213 F F 2-Cl, 4-(CH,,),CH,
214 F F 2-Cl, 4-CH,CH(CH,), —
215 F F 2-Cl, 4-C(CH,),
216 Cl F 2-Cl, 4-C(CH,,), 037 F F 2-Cl, 5-ClI
217 F o F 2-Cl, 4-(CH,,),CH,4 s 238 F F 2-Cl, 5-CF,
218 B F 2-Cl, 4-(CH,)sCHs 239 F F 3-Cl, 4-F
g;j g a gg j'gggﬂgﬁggﬁ 040 Cl F 3-Cl, 4-F
L Ty T 2/ 713 i i
221 Cl F 2-Cl, 4-(CH,),CH, 241 H 3-Cl, 4-Cl
222 F F 2-Cl, 4-(CH,)CHs, 242 F F 3-Cl, 4-Cl
223 F F 2-Cl, 4-(CH,),,CH, 243 F o F 3-Cl, 4-CH,
224 F F 2-Cl, 4-OCH,CH,CH, 50 244 F F 3-Cl, 4-CH,CH,CHs;
225 Cl F 2-Cl, 4-OCH,CH,CH, 245 F F 3-Cl, 4-(CH,)sCHs,
226 F F 2-Cl, 4-O(CH,),CH, 246 F F 3-Cl, 4-OCH,CH,
227 F F 2-Cl, 4-O(CH,)CH,

~r
~r

oy
oy

247
228 / \ / \
3-Cl. 4 CH
2-Cl, 4 55 ’
279 F n 248 F F / \
5-Cl 44</ \>,F 3-Cl, 4 CH,CH,CHj3;
’ 60
230 F F / \ 249 Cl F / \
2-Cl, 4 Cl 3-Cl, 4 CH,CH,CHj;
. 65 _
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TABLE 3-continued
/\ ([a-2)
T ®y,
e
R4 N
I
= ‘ o~
\ RY
R® (R,

3-Cl, 5-C1
2-Br
4-Br
4-Br
2-CH,
3-CH;
3-CH;
4-CH;
2-CH;, 4-F
2-CH;, 4-Cl
2-CH;, 4-Cl
2-CH,, 4-(CH,),CH,
2-CH,, 4-OCH,CH,CH,
2-CH,, 4-OCH,CH,CH,

F /N
2-CH3, 4-0O CF3
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TABLE 3-continued
/\ ([a-2)
| (R),
R# N
I
s
O
RE:-
Fx. No. R* RP (R4
273 Cl F / \
2-CHjs, 4-O CF;
274 F F 2-CH., 5-CH,
275 F F 2-CH,, 5-CH(CH,),
276 Cl Cl 2-CHj, 5-C(CH;);
277 F F 3-CH., 4-CH,
278 F F / \
3-CHs, 4 Cl
279 Cl F / \
3-CHj3, 4-O CHj3
280 F F / \
3-CHs, 4-OCH; CH,CHj;
281 F F 2-CH,CH,
282 F F 3-CH,CH,
283 F F 4-CH,CH,
284 F F / \
2-CH,CHj, 4 Cl
285 F F / \
2-CH,CHj, 4 CH,CHj3;
286 F F / \
2-CH,CHj, 4 (CH,)3CH3
287 F F / \
2-CH,CHj, 4 OCF;
288 Cl F Cl

\
2-CH,CH3, 4 4</ \>— Cl
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TABLE 3-continued

R
T ®y,
F

L

-~
O

Rb

(R%)q

2-CH,CH;, 5-Cl
2-CH,CH,CH,;
3-CH,CH,CH,
4-CH,CH,CH,
4-CH,CH,CH;
2-CH,CH,CH;, 4-Cl
3-CH(CH,3),
4-CH(CH;),
4-CH(CH,),
3-(CH,);CH;
4-(CH,);CHs;
3-CH,CH({CH;),
4-CH,CH(CH,),
4-CH(CH;)CH,CH,
3-C(CH;);
3-C(CH;);
4-C(CH;),
4-C(CHj),
4-C(CHj3)5
3-(CH,),CH,
4-(CH,),CH,
3-(CH,),CH(CH),
4-(CH,),CH(CH,),
3-C{CH,),CH,CH,
4-C(CH;),CH,CH,
3-CH,C(CH;);
4-CH,C({CH3);
3-(CH,);CH,

3- (CHE)SCHS
4-(CH,)sCH;
3-(CH,);CH(CHs),
4-(CH,),CH(CH,),
3- (CHE)GCHS
3-(CH,)sCH;

4- (CHE)GCHS
3-(CH,),CH,

4- (CHE)?CHS
3- (CHz)ECHa
3-(CH,)¢CH;
4-(CH,)sCHj;
3-(CH,)oCH;
3'(CH2) 10CH;

4- (CHE) 11CH;
4'(CH2) 14CH;
3-OCH,
3-OCH,
4-OCH,
2-OCH,, 4-C(CH,),

2-OCH,, 4-CF,

([a-2)
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TABLE 3-continued

([a-2)

R
1 ®,
F

L

-~
O

Rb

(R%)q

2-OCH;, 4 4</ \>7 Cl
0-OCH;, 4 4</ \>7 CH,CH,CH3

2-OCH,, 5-Cl
2-OCH,, 5-C(CH,),
2-OCH,, 5-(CH,),CH,
2-OCH,CH,
2-OCH,CH,
3-OCH,CH,
4-OCH,CH,
2-OCH,CH,, 4-F
2-OCH,CH,, 4-Cl
2-OCH,CH,, 4-Cl
2-OCH,CH,, 4-CHs,,
2-OCH,CH,, 4-CH(CHs,),
2-OCH,CH,, 4-C(CH,).,
2-OCH,CH,, 4-Si(CH,);
2-OCH,CHs,, 4-Si(CH,),

2-OCH,;CHs3, 4 4</ \>— Cl
2-OCH;CHs, 4 —</ \>7 CH;CH,CHj3
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Example No. 555

OCH;CH-Cl

B.p.: 210° C./0.1 mm

The following abbreviations are used 1n the tables:

Me=methyl
Et=ethyl

Pr=propyl

Bu

=butyl

Pen=pentyl
Ph=phenyl
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Example (Ila-1)
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CO—NH—CH—N O

( )\\ /

]

e

C(CHj3)3

physical

constant

ITHNMR

(ppm in DMSO)
9.30 (br, OH)
4.66 (dd, CH)

O
. {C} o

ITHNMR

(ppm in DMSO)
9.44 (br, OH)
4.68 (dd, CH)

Preparation of the starting materials of the formula (IIa)

(Ila-1)

13.6 g (84 mmol) of 4-tert-butylbenzaldehyde and 8.5

(97.7 mmol) of morpholine are added to a solution of 12.8

65 g (81.5 mmol) of 2,6-difluorobenzamide in 100 ml of
anhydrous methanol and the reaction mixture 1s stirred for
24 hours at approximately 40° to 50° C. It is subsequently
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stirred with approximately 100 ml of ice-water, and the
precipitate 1s filtered off with suction, washed with water and

dried.

21 g (67% of theory) of N-morpholin-4-yl-(4-tert-
butylphenyl)-methyl]-2,6-di-fluorobenzamide of melting
point 199°-200° C. are obtained.

Example (Ila-2)

F (Tfa-2) Y

/ 0\

CO—NH—CH—N O

)\\ /

Cl ‘

e

15

54

3.5 g (20 mmol) of 2-chloro-6-fluorobenzamide are

stirred for 18 hours at 50° C. with 3.4 g (21 mmol) of
4-tert-butyl-benzaldehyde and 2.1 g (24.1 mmol) of mor-
pholine 1n 30 ml of methanol. After cooling, the reaction
mixture 1s stirred with 100 ml of ice-water, and the precipi-
tate 1s filtered off with suction, washed with water and dried.

6.3 g (77.4% of theory) of N-[morpholin-4-yl-(4-tert-
butylphenyl)-methyl J-2-chloro-6-fluoro-benzamide of melt-

ing point 180°-181° C. are obtained.

The following starting materials of the formula (IIa) are
obtained in accordance with Examples (Ila-1) and (ITa-2)
and analogously to the general preparation nstructions:

C(CH3)3
TABLE A
B2 RL
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Use Examples

Example
Plutella test

Solvent: 7 parts by weight of dimethylformamaide

Emulsifier: 1 part by weight of alkylaryl polyglycol ether

To produce a suitable preparation of active compound, 1
part by weight of active compound 1s mixed with the stated
amount of solvent and the stated amount of emulsifier, and
the concentrate 1s diluted with water to the desired concen-
tration.

Cabbage leaves (Brassica oleracea) are treated by being
dipped into the preparation of active compound of the
desired concentration and are infested with caterpillars of
the diamond-back moth (Plutella maculipennis) while the
caves are still moist.

After the specified period of time, the destruction in % 1s
determined. 100% means that all the caterpillars have been

killed; 0% means that none of the caterpillars have been
killed.

(ITa)
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In this test, a destruction of 100% was caused, after 7
days, by the compound of Example Ila-5 at an exemplary
active compound concentration of 0.1%.

[ claim:

1. Process for the preparation of compounds of the
formula (I)

B (D

in which
A represents substituted phenyl, or represents 1n each case
optionally substituted naphthyl, pyridyl, thienyl or
pyrazolyl, and
B represents hydrogen, alkyl, alkoxyalkyl, alkylthioalkyl,
halogenoalkyl, alkenyl, optionally substituted
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cycloalkyl, or 1n each case optionally substituted A and B have the abovementioned meanings and
phenyl, 'phenylalky‘l, phenylalkenyl, phenoxyalkyl, R*' and R” are identical or different and in each case
phenylthioalkyl, pyridyl or 2- or 3-pyrrolyl represent alkyl, or together with the N atom to which
characterized in that amide derivatives of the formula (II) they are bonded represent an optionally substituted

. heterocycle
? /Rl (D) are reacted with ethylene in the presence of hydrogen
A—CO—NH—CH—N chloride gas and of a catalyst, if appropriate in the presence
\ of a diluent.

RZ

m which S A
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